Although the health care reform movement has brought about positive changes, lingering inefficiencies and communication gaps continue to hamper system-wide progress toward achieving the overarching goal-higher quality health care and improved population health outcomes at a lower cost. The multiple interrelated barriers to improvement are most evident in care for the population of patients with multiple chronic conditions. During transitions of care, the lack of integration among various silos and inadequate communication among providers cause delays in delivering appropriate health care services to these vulnerable patients and their caregivers, diminishing positive health outcomes and driving costs ever higher. Long-entrenched acute care-focused treatment and reimbursement paradigms hamper more effective deployment of existing resources to improve the ongoing care of these patients. New models for care coordination during transitions, longitudinal high-risk care management, and unplanned acute episodic care have been conceived and piloted with promising results. Utilizing existing resources, Mobile Integrated Healthcare is an emerging model focused on closing these care gaps by means of a round-the-clock, technologically sophisticated, physician-led interprofessional team to manage care transitions and chronic care services on-site in patients' homes or workplaces.
Introduction

S
ince its implementation in 2010, the Patient Protection and Affordable Care Act (ACA) has succeeded in providing more people with access to care and improving value on a number of fronts (eg, banning preexisting conditions as a reason to deny health insurance coverage, instituting exchanges that enable consumers to comparison shop for health insurance plans, allowing adult children up to age 26 coverage under their parents' health insurance). However, the complexity of the large, fragmented, and uncoordinated US health care system continues to prove challenging, despite ongoing efforts to address escalating health care costs and suboptimal quality outcomes.
The problem
Persistent inefficiencies, resistance to change, and multiple interrelated issues across the system prevent critical information and resources from reaching providers and patients in a timely manner. Strategic vision, coupled with the ability to mobilize and deliver appropriate resources to patients in the community, is needed so that health care professionals can provide accessible, safe, well-coordinated, cost-effective, high-quality care.
Access to healthcare services. Continued barriers to access range from lack of availability to high prices to lack of insurance coverage. In the nation's 4 largest states, 12%-30% of residents lacked health insurance coverage or experienced problems getting needed care in 2014. 1 In many rural areas, an inadequate supply of health care professionals restricts access to needed services, challenging the health care system to utilize and deploy clinical and material resources in different ways. 2 A major weakness in typical outpatient and inpatient care delivery systems is that primary care professionals, paramedics, emergency physicians, and hospitalists function in unintegrated silos that impede care coordination, inhibit communication, compromise quality, and raise costs. These and other modifiable barriers to access lead invariably to unmet health needs, delays in receiving appropriate care, and preventable hospitalizations.
Cost of care issues. Although the rate of escalation has diminished recently, health care costs remain high. In a recent Gallup survey, 42% of Americans named either the cost of health care or access to health care as the top US health issues. 3 According to one recent projection, the rate of increase in the cost of employer-sponsored health care benefits in 2015 will equal about 4.1%. 4 Equally troubling are estimates that up to one third of the more than $2.8 trillion spent on health in the United States each year may be classified as waste-waste that is related largely to failures of care delivery, care coordination, and overuse.
Health care quality and safety issues. Serious gaps in care guidelines and processes continue to have an adverse impact on the quality and safety of care, particularly in outpatient settings. 5 Specifically, poor care coordination processes lead to failures in transmitting critical patient information, adverse drug interactions, conflicting treatment plans, and/or lapses in necessary treatment. Failures in patient communication and patient education were among the root causes of 197 sentinel events (eg, suicide, falls, wrongside surgery) compiled by The Joint Commission from January 2014 to October 2015. 6 Health information technology (HIT) issues. Although health care communities across the country have made some strides in adopting, implementing, and using HIT to share relevant patient information, the lack of widespread adoption of a reliable system that can share and integrate communication across institutional and organizational boundaries is a significant hindrance to efforts to improve care coordination. 7 Chief among these issues that hamper progress are persistent inefficiencies and wasted resources that compromise access, health outcomes, and value. These interrelated problems occur with alarming regularity: during transitions of care, in the longitudinal management of medically complex patients, and when individuals with chronic disease have clinical episodes that require acute intervention.
Clearly, there is a critical need for innovative solutions that improve care coordination and communication among clinicians, patients, and their families/caregivers during these high-risk intervals, facilitating medically appropriate just-in-time care delivery by interprofessional teams.
Pivotal Role of Coordinated Care Transitions
The term transitions of care refers to the movement of patients-between health care locations, providers, or levels of care as their conditions and care needs change-and the set of actions designed to ensure coordination and continuity. Effective transitional care can prevent medical errors, identify issues for early intervention, avert unnecessary hospitalizations and readmissions, support consumers' preferences and choices, and avoid duplication of services, thereby improving the quality of care while utilizing resources more effectively. 8 Ideally, care transition activities are based on a comprehensive care plan and the availability of well-trained practitioners who have current information about the patient's treatment goals, preferences, and health or clinical status.
In reality, a large and growing evidence base raises serious concerns for patients undergoing transitions across care settings, especially those with continuous complex needs, who are particularly vulnerable to experiencing the poor-quality outcomes associated with failures in provider communication and fragmentation in care. 9 A 2011 report revealed that poorly coordinated transitions from the hospital to other care settings cost an estimated $12 billion to $44 billion per year 10 and often result in adverse health outcomes (eg, injuries related to medication errors, postmedical procedure complications, infections, falls).
11
In 2012, under the terms of the ACA, the Centers for Medicare & Medicaid Services (CMS) launched an initiative to improve care transitions, offering technical assistance, tools, and other resources for states and their providers and instituting penalties for hospitals with high rates of hospital readmission for 3 conditions: myocardial infarction, heart failure, and pneumonia. 12 Created under Section 3026 of the ACA, the CMS Community-based Care Transitions Program has 72 test sites across the country. Although hospitals faced reimbursement reductions and new value-based payment models (eg, bundled payments) 12 under the law, they also became eligible for incentives by effectively coordinating transitions, providing appropriate levels of care, and ensuring safe transitions. 12 
Research and results
A variety of interventions have been tested to improve transitions of care, including the Care Transitions Intervention Model, 9 Project Better Outcomes for Older adults through Safe Transitions (Project BOOST), 13 and the Transitional Care Model.
14 In well-constructed studies, these programs demonstrated reduced rehospitalization rates at 30, 60, and 90 days; lengthening the interval between hospitalizations; lower hospital costs; and a reduction in total health care costs. While each of the interventions described was unique, they shared a number of successful strategies:
Transitional care coordination utilizing a transitional coach or coordinator (a nurse, social worker, community health worker, transitions coach, or other health professional) who performs a comprehensive patient/ family assessment before discharge, leads the development of a discharge plan, delivers patient and family education, and helps patients to take a more active and informed role in their transition. Enhanced communication between acute care and postacute care providers to assure critical information follows the patient through the transition (eg, facilitation of a discharge conference between acute and post-acute teams to assure that discharge records are complete and received by post-acute care providers). Increased patient and family engagement and participation in the discharge plan.
Support in execution of the postdischarge plan, including assistance with making follow-up appointments, home visits to assess the home environment and provide feedback to family and caregivers on their delivery of care, and care coordination between multiple providers.
Longitudinal High-Risk Care
The size of the chronic disease population--particularly patients with multiple comorbidities that require more health care resources-is projected to grow, reaching 157 million Americans by 2020. 15 Various provisions of the ACA encourage chronic disease management (DM) by incentivizing self-management by patients, offering some reimbursement opportunities for providers of chronic DM services, and/or providing government support for the development of chronic DM programs, but substantial barriers to optimal care remain. 16 There are significant differences between acute and chronic disease that require different approaches to care. The American health care system is built on an acute care paradigm; in general, acute care problems have a rapid onset, are short in duration, and result from a single cause. Chronic care problems are slower to develop, longer in duration, and have multiple causes, some of which occur years before the onset of symptoms. These differences limit the current system's ability to deal effectively with a number of unique challenges in managing chronic disease:
The social, behavioral, and psychosocial elements associated with chronic disease (eg, the often unrecognized elements of self-image related to being a person with disease). The need for continuing care, often throughout the remainder of the patient's life. The influence of chronic disease on the patient's extended family and the very real need for the family's ongoing support for long-term success. The influence of lifestyle factors in both the causation and long-term management of chronic disease.
Caring for the population of patients with chronic conditions requires a new paradigm-one that encompasses longitudinal care and unplanned episodes of care. To a large extent, the development and implementation of such a system will hinge on addressing 4 specific challenges 17 :
1. Realigned Reimbursement-In general, payment for health care services is triggered by acute care episodes. There must be a mechanism whereby providers are compensated to manage a broad range of chronic conditions that never resolve and that are not characterized by episodes of care. 2. Team-Based Care-An adequate number of nonphysician health care team members in disciplines such as nursing, social work, community health coaching, and pharmacy must be trained and available to coordinate proven team-based care. 3. Patient and Family Engagement-Expanded opportunities for patient and family engagement in selfmanagement programs are essential for improving patients' ability to manage their conditions and adhere to treatment plans.
4. Information Sharing-The current acute episodefocused medical record system must be redesigned to improve clinicians' ability to share information regarding patients with chronic disease and facilitate the use of evidence-based decision support in their care.
Research and results
A number of strategies have demonstrated an ability to improve health status and reduce utilization of health care resources for the population of patients with chronic conditions; for instance-DM programs were pioneered in the 1990s during the managed care era and have since been widely adopted by health care delivery systems and public and private payers. DM programs are designed to improve the health of persons with specific chronic conditions, thereby reducing health care service use and the costs associated with avoidable complications (eg, emergency department [ED] use, hospitalizations). The typical DM program features a number of important elements:
Robust population identification processes used to target individuals with single or multiple costly chronic conditions. Evidence-based clinical practice guidelines to ensure consistency in treatment across the targeted population and for use by providers to educate patients. Collaborative practice models (eg, interprofessional practice, team-based care) to help patients manage their conditions. Patient self-management education, including additional support for adhering to medication regimes, counseling, home visits, 24-hour call centers, and appointment reminder systems. Methods for measuring both process and clinical outcomes, including patient satisfaction in addition to health care service use and expenditures. Routine communication among treatment teams, patients, and program sponsors to track progress in condition management.
Common among both government programs and private health plans for 2 decades, DM programs have been shown to reduce costs, 18 generate modest improvements in quality of life, 19 and elevate the level of patient satisfaction. 20 Developed by researchers at Johns Hopkins University, the Guided Care model assists primary care practices in meeting the complex needs of patients with multiple chronic conditions (MCCs) by means of a Guided Care nurse who works closely with patients, physicians, and others to provide coordinated patient-centered care. 21 Studies have indicated that Guided Care improved patients' perception of the quality of their care, 22 improved family and caregivers' perceptions of care quality, 23 improved physicians' satisfaction with chronic care, 24 produced high job satisfaction among nurses, 25 helped reduce the use of expensive services (eg, 29% fewer home health visits, 13% fewer hospitalizations), 26 and reduced the use of services in an Integrated Delivery System (eg, 47% fewer skilled nursing facility admissions, 17% fewer ED admissions). 25 
Unplanned Episodic Care
Generally, patients with comorbid physical and mental health problems require more unscheduled episodic care, especially if they are elderly, increasing unplanned utilization of health care resources and their associated costs. Data from a 2012 CMS report show that Medicare beneficiaries with MCCs were significantly more likely to have multiple hospital admissions and readmissions, ED visits, and home health visits than a comparable population without 0-1 chronic conditions. 26 Low levels of health literacy and patient activation also have been documented in this patient population, further increasing the potential for acute care service utilization. 27 A unique subset of this population, sometimes referred to as super-utilizers, visits the ED 10 or more times each year, with an associated high frequency of hospital admissions. 28, 29 A longitudinal analysis of 4774 publicly insured or uninsured patients found that the 3% of adult patients who met superutilizer criteria accounted for 30% of adult care costs. 29 The Clinically Appropriate and Cost-Effective Placement Project undertaken by the Alliance for Home Health Quality determined that Medicare beneficiaries with chronic conditions are more likely to be readmitted to inpatient care settings within 60 days of discharge. Of all post-acute care readmissions, 60% of episodes are readmitted directly from the community. Further analysis suggested that there may be great potential for strategies that provide ongoing, clinically appropriate chronic care management to reduce the frequency of avoidable admissions and readmissions across all episode types. 30 Unplanned utilization of health care resources has substantial cost implications; for instance, the 3 conditions with the greatest number of 30-day all-cause readmissions for Medicare patients resulted in *$4.3 billion in hospital costs.
31,32
Research and results A systematic review of 35 studies examining the relationship between MCCs and health care utilization outcomes (ie, physician, hospital, and medication use) and costs outcomes (ie, medication costs, out-of-pocket costs, total health care costs) for elderly general populations revealed a positive association of MCCs and significantly increased use/costs with each incremental condition. 27 Several of the studies indicated a near exponential relationship between MCCs and costs. The rising prevalence of MCCs, their substantial costs, and concerns that current care approaches may be inappropriate for many such patients raise important questions for providers, payers, and policy makers alike. 27 Another recent study comparing the characteristics of US adults by the frequency of ED utilization-specifically the prevalence of chronic diseases, outpatient primary care, and mental health utilization-concluded that frequent ED users had a large burden of chronic diseases (eg, coronary artery disease, stroke, asthma) that also required a high number of outpatient resources. The authors concluded that interventions designed to divert frequent ED use should focus on chronic DM and access to outpatient services, particularly for Medicaid beneficiaries and other high-risk subpopulations. 28 Evidence-based strategies have demonstrated an ability to reduce the frequency of unplanned episodes of care and to decrease preventable ED use and inpatient hospitalization when they occur. For instance, North Carolina instituted a statewide, population-based transitional care initiative to prevent recurrent hospitalization among high-risk Medicaid recipients with complex chronic medical conditions. A study of patients hospitalized during 2010-2011 found that those who received transitional care were 20% less likely to experience readmission during the subsequent year compared with clinically similar patients who received usual care. The authors concluded that such locally embedded, targeted care coordination interventions can effectively reduce hospitalizations for high-risk populations. 33 Although the existing health care delivery system addresses some of the aforementioned elements, serious gaps in care remain. In particular, uncoordinated discharge processes and shortcomings in the availability of and access to home care and visiting nurse services continue to impede improvement efforts. In some instances, existing reimbursement policies preclude the management of episodes in the most appropriate setting. One study revealed that among Medicare beneficiaries who placed 911 calls to request an ambulance, *34.5% had a low acuity diagnosis that might have been managed outside the ED. If Medicare had the flexibility to reimburse emergency medical services (EMS) to provide necessary medical management for select 911 calls, the authors estimated that the federal government could save $283-$560 million or more per year while improving continuity of patient care. 34 
Mobile Integrated Healthcare: An Emerging Model Focused on Closing Gaps and Improving Health Outcomes
The preceding discussion telegraphs certain elements that are essential to an effective solution (ie, improving care transitions, managing longitudinal high-risk patients, and reducing unplanned episodes of care require an interdisciplinary team that specializes in transition management, is available and deployable on demand, and is in constant contact with all stakeholders). The capacity to coordinate care of multiple patients with unique problems who receive regular care from diverse and disconnected providers-and to do so on demand at the level required-is challenging. However, most communities have an EMS system, an often untapped resource that regularly performs comparable tasks as follows:
Receiving incoming requests for emergency services through the 911 system and requests for nonemergent medical transportation through the phone or online ordering services. Using validated, physician-developed evidence-based criteria to prioritize requests to ensure that resources are dispatched according to the degree of urgency within minutes for emergent and urgent needs in most instances. Matching resources to patient needs. Deploying resources geographically to reduce transit time and assure prompt and efficient response. Ensuring system status and staffing to support appropriate and efficient utilization. Tracking resources in real time, 24/7, to assure geographic availability of resources and maintain safety of responding professionals.
A community EMS system's ability to manage, prioritize, schedule, and respond to clinical requests, as well as track community health resources, makes it an ideal partner for pioneering new approaches to caring for chronically ill patients and tending to nonurgent events outside of hospital EDs. Historically EMS and public safety have not been meaningfully linked to post-acute and transitional care initiatives.
The concept of mobile integrated healthcare (MIH) and community paramedicine has emerged as a promising framework for more complex and comprehensive medical care delivery. Using a broad variety of resources and clinical professionals-including community health workers, traditional emergency medicine personnel, as well as nurses, social workers, pharmacists, advanced practice providers, and physicians-these programs address wellness, prevention, care for chronically ill patients, posthospital discharge care, social support networks, and patient education/engagement for a locally defined population. 35 MIH is an innovative approach aimed at closing these gaps by utilizing the core competencies of a professional staff of clinical specialists who are already available within a community providing community health, post-acute care, and EMS. Originally designed as a paramedicine program to address health care needs in rural areas where there are fewer physicians and residents tend to display poorer health outcomes (eg, higher rates of substance use, infant and adolescent mortality, self-reported obesity), an expanded MIH concept has been used in nonrural areas since 2012. 36 In addition to broadening the provider scope of practice to cover chronic disease surveillance, community health education, and prevention, the new MIH model expanded the role of EMS providers and incorporated primary care teams, hospice and palliative care providers, and other home care and community-based service organizations. Already accustomed to working in and with the communities it serves, MIH provides comprehensive, physician-led, patient-centered population management solutions across the care continuum, including mobile integrated comprehensive care coordination, telehealth and telemedicine, in-home and mobile care, and longitudinal risk management. Importantly, the model is locally adaptable for both disease-specific interventions and more broadly defined patient populations.
Community-based and technologically sophisticated, the MIH model focuses on delivering necessary services at the most appropriate level of care and specializes in the care and management of complex patient populations at home and in other community-based settings. It accomplishes this by means of integrating clinical, logistical, analytical, and educational competencies in a collaborative effort that provides patient-centered, team-based population-oriented care.
Central elements of an MIH model
A 24/7/365 interprofessional approach. A physician-led interprofessional care team is tailored to a defined population and individual patient needs within that population. The team may draw on pre-acute, acute, and post-acute care expertise of an emergency, hospitalist, primary care, or behavioral health provider, a clinical specialist trained in transitional care, a pharmacist, a mobile, telehealth, or inhome team member. The interprofessional approach facilitates safer, higher quality, and more cost-effective care (ie, needs-matched care by the most appropriate provider in the most appropriate setting).
Command center (CC). The aforementioned resources can provide value to patients and the community only if incoming requests for service are received, accurately matched to appropriate resources, and tracked on a 24-hour basis. A core competency of public safety and EMS systems within communities is management and/or coordination of an operational dispatch and communications center that performs the following:
Receives incoming 911 and nonemergency requests for medical and social services. Matches or navigates requests to available, proximate, and/or appropriate resources. Actively tracks and manages resources throughout the system to best optimize delivery.
In most successful MIH programs, this capability is expanded to include management of incoming requests for MIH services such as home visits, hospice services, medication delivery, and/or referral of requests to the most appropriate local organization. The MIH program's ability to coordinate requests for service and to match and track resources is critical to achieving coordination of services.
Transitional care. Like hospitalist, the relatively new term transitionalist is still unfamiliar, even for many in the health care field. A transitionalist team focuses on improving care transitions by assessing, managing, and providing support for clinical and psychosocial risk factors. Transitionalist teams excel in needs matching, patient education, information sharing, and handoff communication with other stakeholders in care. 37 The well-documented Care Transitions Intervention 21 and Transitional Care Model 14 use different approaches, but both provide patients with tools and the necessary support to manage their own conditions. 38 Coordinated by the CC, multiprofessional transitionalist teams are critical to the successful transition of patients and the associated reduction in complications and readmissions.
Longitudinal high-risk care. Wide variability in the quality of care for the high-risk patient population accounts for the largest percentage of health care costs. To effectively address this issue, a physician or other member of the interprofessional team conducts in-home/at-work visits for vulnerable patients, providing comanagement on behalf of/in communication with primary care providers, health plan care managers, and/or specialists for medically complex, highest risk, highest cost, and highest touch patients.
Longitudinal high-risk interventions target self-management of chronic diseases with the goal of minimizing exacerbations, reducing hospital (re)admissions, and decreasing preventable ED and 911 call utilization. MIH programs close unaddressed gaps (eg, access to transportation, declining functional status, community support, safe independence at home), thereby avoiding diversions that delay necessary care and improving quality and cost outcomes. Tangentially, these interventions ease the demand on first responders by reducing nonemergent calls.
Advanced illness management. Respectful coaching and care are provided for patients with advanced chronic illnesses and functional decline (eg, advanced-stage congestive heart failure) with a focus on managing symptoms and medication, providing comfort, coordinating care, planning for the future, and improving quality of life. This holistic approach includes the patient's family and caregivers as goals of care change from curative to palliative in orientation.
Unplanned acute care. Even fully engaged patients with well-managed chronic diseases occasionally need additional support; thus, effective population health management must encompass both planned and unplanned care. The CC coordinates care for unanticipated needs using mobile clinicians and telemedicine capabilities with all services delivered by physicians in collaboration with other members of the MIH team.
Discussion
New models for transitions of care, longitudinal care, and unplanned episodes of care have proven effective in coordinating care between settings, improving the quality and efficiency of care, and reducing the overall cost of care. The MIH model described herein builds on these models in several ways.
Working in conjunction with rather than competing with existing community health care services, MIH uses previously untapped capacity of medical transport services to avert nonacute ED visits. Analyses reveal that of 136.3 million ED visits, only 11.9% result in a hospital admission. 39 These unnecessary ED visits cost the US health care system more than $4.4 billion annually. Studies vary, but inappropriate ED visits account for 8% 39 -27% 40 of total visits. Few dispute that more appropriate, less expensive care could be received in an alternate setting (eg, the patient's home). By mobilizing all existing resources more efficiently and effectively-including mobile health services-the MIH model enables active patient management in the most appropriate setting (eg, many patients with chronic conditions do not require ED-level care when their conditions begin to exacerbate).
The MIH model dovetails with the ongoing transformation in health care delivery brought about by the implementation of the ACA-from acute/inpatient centered to managed/outpatient centered. The new care paradigm is one in which care is delivered directly to patients in their homes and/or work environments, and clinical and social interventions are provided before conditions become acute. This translates into a clinically appropriate reduction in ED and hospital utilization-a distinct advantage for providers wishing to avoid financial penalties for inappropriate level of care and readmission.
Population health implications
Delivering appropriate care that is high quality and costeffective is an imperative. For vulnerable populations (eg, chronic and complex conditions, frail and elderly, Medicaid, behavioral health conditions), it presents a substantial challenge. A major weakness in the typical care delivery system is that emergency physicians, hospitalists, paramedics, primary care physicians, and home care and social service providers function independently in unintegrated silos that are associated with fragmentation, lack of coordination, variability in quality and health outcomes, and unnecessary costs. An overarching goal of health care reform is to dismantle the silos-more precisely, to evolve from a fragmented system to an integrated model that shares crucial information and provides services more efficiently at a lower cost. Emerging MIH models seek to change this dynamic, capitalizing on improved synergy to improve the quality and safety of care, reduce waste and inefficiency, and realize cost savings.
The term clinical integration is generally described as the extent to which patient care services are coordinated across the spectrum of functions, activities, and sites over time to maximize the value of services delivered to a defined population. Most health care experts now agree that breaking down the clinical silos of complex health care organizations (ie, integration) is beneficial. MIH is one of a growing number of integrated models that are proving the hypothesis.
Conclusion
Assuring access to high-quality, safe, integrated, and wellcoordinated care is tantamount to improving population health outcomes, reducing wasteful spending, and reversing the spiraling cost curve. Unfortunately, a multitude of interrelated problems continue to impede progress toward these goals, and these considerable issues are most evident in caring for the growing population of patients with multiple, complex chronic conditions. MIH is an emerging model that leverages EMS systems to effectively address the key issues of care transitions, longitudinal care, and unplanned episodes of care by using existing resources more efficiently and enabling data and information sharing among health systems and other providers. Readily adaptable to meet the health needs of populations in any locality, the model is designed to deliver chronic and urgent care whenever and wherever needed.
